The present study was conducted to evaluate the groundwater quality and its suitability for irrigation purpose through GIS in villages of Chabahr city, Sistan and Baluchistan province in Iran. This cross-sectional study was carried out from 2010 to 2011 the 1-year-monitoring period. The water samples were collected from 40 open dug wells in order to investigate the water quality. Chemical parameters including EC, SAR, Na þ , Cl À , pH, TDS, HCO À 3 and IWQI were analyzed. In order to calculate the irrigation water quality index subsequent five water quality parameters (EC, SAR, Na þ , Cl À , and HCO À 3 ) were utilized. Among the total of 40 samples were analyzed for IWQI, 40% of the samples classified as excellent water, 60% of the samples in good water category.
Specifications
Using polythene bottles (1L) samples were collected and then transported to the central laboratory of the water and wastewater company. Groundwater samples were collected and transported to the laboratory on the same day and kept at 4°C. All water samples were analyzed according to the Standard Methods for Examination of Water and Wastewater Temporary. Also permanent magnesium, calcium, and chloride were measured using titration method. pH meter (model wtw, Esimetrwb) and turbidity meter (model Hach 50161/co 150 model P2100Hach, USA) are used to determine the concentration of hydrogen ion (pH) and electrical conductivity, respectively Data format Raw, analyzed Experimental factors
The mentioned parameters above, in abstract section, were analyzed according to the standards for water and wastewater treatment handbook.
Experimental features
The levels of physical and chemical parameters were determined.
Data source location
Chabahar, Sistan and Balouchestan province,Iran
Data accessibility Data are included in this article
Values of the data IWQI concept was introduced to determine the suitability of groundwater for irrigation purposes primarily developed by Meireles et al. [5] . Accordingly, the five parameters including EC, SAR, Na þ , Cl À , and HCO À 3 which dominantly influence the water quality for irrigational use were considered for computing IWQI.
The result of calculated indices shows that water in subjected area is suitable for agricultural uses. The results of groundwater quality for irrigational uses were zoned in spatial distribution maps using GIS.
Data
In accord with standard methods, water and wastewater quality parameters were calculated in present study which are including chloride ion, Electrical Conductivity (EC), Total Dissolved Solids (TDS), bicarbonate ions, calcium, and magnesium [1] [2] [3] . The sampling locations are illustrated in Fig. 1 . Also the calculated physical and chemical properties of drinking water are presented in Table 1 . Qi, X and Wi of individual parameters along with Irrigation Water Quality Index (IWQI) were shown in Table 2 . Limiting values for each parameter for quality measurements (q i ) and relative weight (w i ) in IWQI was shown in Tables 3 and 4 , respectively.
Division in classes was done based on the water quality index proposed by Bernardo [14] and Holanda and Amorim (1997) in which classes were defined considering the risk of salinity problems, soil water infiltration reduction, as well as toxicity to plants [4] . Also restriction to irrigational water use classes were characterized based on Meireles et al. (Table 5 ) [5] .
Experimental design, materials and methods

Study area description
Chabahar city is located in Sistan and Baluchistan province of Iran encompassing an area of about 9739 km 2 ( Fig. 1 ) and its aquifers are located in South-East Iran between the latitudes 25°17´N and longitudes 60°37´E. The subjected study area is a semi-flat plain region with a gentle slope toward the south has a warm, temperate climate with an annual average of 25°C in which the highest and lowest temperatures are 50°C and −7°C, respectively. This area was classified as a semiarid in which the precipitation ranges 70-130 mm per year with the evaporation rate of 4000 mm per year which is four times as high as Iran's average [6, 7] (Fig. 2 and Table 6 ).
Sample collection and analytical procedures
In this cross-sectional study, 40 rural drinking water sources in Chabahar villages in Sistan and Baluchistan province were selected and samples were collected during 12 months (2010-2011) and physical and chemical parameters were analyzed. The sampling locations of present study are illustrated in Fig. 1 . Using polythene bottles (1 L) samples were collected and then transported to the central laboratory of the water and wastewater company. Groundwater samples were collected and transported to the laboratory on the same day and kept at 4°C. All water samples were analyzed according to the Standard Methods for Examination of Water and Wastewater Temporary [1, [8] [9] [10] . Also permanent magnesium, calcium, and chloride were measured using titration method [1, 11, 12] . pH meter (model wtw, Esimetrwb) and turbidity meter (model Hach 50161/co 150 model P2100Hach, USA) are used to determine the concentration of hydrogen ion (pH) and electrical conductivity, respectively [1] [2] [3] 6, [10] [11] [12] . Finally, using GIS environment the numerical spatial distribution of the parameters were generated from analytical results and subsequently IDW (Inverse Distance weight) technique adopted to create the spatial distribution maps of water quality parameters and WQI. All analyses were done using Excel 2010 and Arc GIS 10.3 software. Table 1 Statistics of physico-chemical characteristics and hydro-geochemistry of water quality. Table 3 Parameter limiting values for quality measurement (Q i ) calculation [5] . 
Irrigation Water Quality Index (IWQIM)
IWQIM which is a specified method was developed primarily by Meireles et al. [5] and initially used for water quality assessment for agricultural purposes [5] . There are gentle differences between these methods and WQI based method was employed by WHO. In order to calculating relative weight in this method, estimated values of each parameter should be used which originating from the irrigation water quality data according to University of California Committee of Consultants (UCCC) as well as Ayers and Westcot Criteria [13] . However, In the IWQI model, firstly, the dominant parameters which play an important role in the water quality for agricultural purposes must be identified which are including EC, Na + , Cl − , and HCO − 3 and SAR. In the second step, the weight of water quality parameters including: the water quality measurement parameter value (Q i ), and the accumulation witness (W i ) should be determined depending on each individual parameter value and finally taking account into the criteria which were proposed by Ayers and Westcot (Table 2) [13] . It has to be mentioned that in this model, lower value representing the poor quality of water and vice versa. Using the following equation, the value of Qi was calculated:
here, q max is the maximum value of q i for each class; the observed value of each parameter is represented by X ij ; also X inf refers the lower limit value of the class to which the parameter belongs; q imap represents the class amplitude and X amp is corresponds to class amplitude to which the parameter belongs. In this regard, the upper limit was considered to be the highest value determined in analysis of the water samples which is required in order to evaluate X amp of the last class of each
parameter. Ultimately, W i values were normalized and their final sums equal one, according to Eq. (2):
The University of California Committee of Consultants (UCCC) estimated the values of (q i ) according to factor amount, tolerance limit and irrigation water quality parameters which are summarized in Table 3 . The parameters of water quality were the non-dimensional number and the higher of parameter value indicates the better of quality water. The results of water quality were determined at the laboratory.
Based on this equation, w i and F are corresponding to relative weight of the parameter for WQI and a constant value of component 1, respectively. A ij defines to what extent parameter i can be explained with factor j; i represents the number of physio-chemical and chemical parameters selected in IWQIM varied from 1 to n and j is the number of factors choose in IWQIM, ranged from 1 to k. Table 4 shows relative weight of each parameter. As a result of the above procedure the IWQIM value which is obtained from Eq. (3) and Table 5 
In this equation, IWQI is none dimensional Irrigation water quality index ranged from 0 to 100; Q i represents the quality of the parameter from 0 to 100 and corresponding to function of its measurement or concentration; W i refers the normalized weight of the parameter and related to the function of importance in explaining the global variability in water quality which are shown in Table  4 . Based on existing water quality indexes, division in different classes based on the proposed water quality index has been carried out and considering the risk of salinity problems, soil water infiltration reduction, as well as toxicity to plants, classes were defined as observed in the classification presented by Bernardo [14] and Holanda and Amorim [4, 15] . Restriction to water use classes were characterized based on Meireles et al. (Table 5 ) [5] . Table 6 Water quality classification ranges and types of water based on IWQI values.
Range
Type of groundwater o50 Excellent water 50-99. 99 Good water 100-199. 99 Poor water 200-299. 99 Very poor water Z300
Unsuitable for drinking/Irrigation purpose
